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mmm 

*&wte. te$wtmizfaK-c &»u!ji;i^t5o^y hmw, mviz^ it^m 
mmm%.v t $:^mmij&. muiz^ mmyw? ^Rtnammmzmi,, &iz, 

hmnvrz^jz*z\(DX^<Dm^£ vxttj&mixmmiz&m'? z o*«y vrnm. 
mvnz, tirzx^ tii biz ft^tftiz^pizttisx, m&vtzmn-frb*. 
^ & m m u rz ^ & & c <d * ^ <d & ^ t u x m m, iz & m -r % x ^ m m m. m r 
v$:^mmj5&. mviz, m^zntzjc^tttiizft^ztiz^pizttLx. m 
m^tzmiMLiy^x^^mm^mnvtz^p^^^x^cDft^ii uxmmiz&m-? 
-s «l s ^ n tr ^ ■ ■ * s$ijiirD v => kj&v zwmmyn v 5 2±&mM$titzmmm 
mzm-rz* 

%m.mx\kmm,m**ttm*m\ t ix xm (dm (omi^izurzmm^nomum 

U% rntfy hj iL^^o ®,i)miZl8\,\XvXy K#^f& b$S#>fc©{±. 1 9 6 

flflU JilfcTztal/-^ D # >y h ffl n y h ( Industrial 

Robot) t $> o feo 
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F^Sj Xfi rxHHfcj- Dstfy h (Humanoid Robot) ^cD«fl5S^I&n* v M£, gfc 

b. S3¥tfflDtf«y h £tbi|&bTIfr#>^AfScDlfrfM3j£l> 

J||£igJ$bfcD. A*bfc^H©^A*e, rigj £fgf& bfc 0 T- £ 3 <, 

o fib CD tc ^ en s§ m ^ b t iiffl £ n T V % « .. 

.4: \i> 5 m m cd &m & & tt $m'f* » > « » ^ *. * ^ * ; / * a j 1 1 j , o » # $ 'rag bi £ 

fc.E-»J"r-5.fc«>©BIBi : Fi: bTCD rt|i|g^ ^cDi£§gcD$Sigtjt$g£3l 
f r_P LUJOj Xfttt&tttt^ixrz&ViX&Zo P L U (Phonone- like unit) £ 
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^wwRzf^m&jm&tittZ'b&X'&Zo ft^zntz^pnt. plu©«i» 
&t>-& (plu^ij) £vx>&-rm.m,-r2>z£&-i:gz>o 

^•5^-^tv^■5cD{i.^^aJ||j^^k itashinag a w a j £ ^ -5 ^t§B£s 
f#3;£*£&&-5o Z<Dm&. # — ><— S^t^V (garbage model) b-tfgl& 

M^f^iitifiis ^— v^TK&mm-? % z. or. 

fcgu f^^j £ rp L Uj iitts mzmmomm £ itfffl 

mmo/ s a. ^^fltj^^i^^ntc < <taz>z.£ j $>, mwKDm^&m 
m&tot^ mint, rgtzistt&tij &f8»$*s-«i'&fcpvv.-c^-r eia^s 

r hi to tsu na no g a j ^> r i t a s n a g a : j 
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^^©^sa^sti- £ ^ ^ ? p^^tfifc o fc „ 

■n&kttt, rhitot sunano gaCff^fe^j rirt>£o& 

©#.a jcfrSfc^j H4^ct^5o ^ig§«@#igts&i&£ifi©p lu 

s 3 1 ^*^o -eotto, 0>i)iii, *f is/8 © ^i&ffl © wf§ ^ 
■ ;i/flff^ r <«bS'£^-rig> + « + + j ©<fc 3 ftl^iigi© £:#>©:*: 

i&gm**-? #>I3^£ tit iNfttUT*; «r M^^i§^ f* JSffl -c g v vtv> 5 f^M 

& * A* f * c: if i: o x m £> v t>» 

■ect** bj§ «u c: <D «fc o ^ ©urn t -c * nfc t © t? * d v : «^ 
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m^fz^^&zox^&m^tvxmm'rzzhiz&^x, &&M(Dmm%%iM 
mmt. ^xmmmmmiz&ux % , miz&mz titzmmmmzmmk < mmxg 

mvtcmmi^^^^mm\,Mm^rz^^^z:(D^(Dm^ii^xmmr^z:t. 
iz&^x, ^m^mm^mmmmt ^xmmmmm^^mx^. ^mztitzm 

ntz$:^<D&^ tvxmmirzz.t izx-dx, mmmmmizmm^mii utii 
-rzit^m.m.jjm, &viz, js#bfcig^£;fc^£fp&bi&f#bfc^?s££© 

zru ^7 a #t3it£ ntzBaHm<£*&m-f % ^ t. & m m k t- z> <> 

mvm^cD {.^tzt^M^m^ii^^mmmmmh^xmm^iitz^^mmmnd, 

m^^miz^xmm^nrz^^^^p^mmT^^mm^^ii. x^m 
^^m^^^x^m^titz^^^mM^n^mmM^<om^x^^mmm^ 
^7»izm-3^xtt-$i,, tt^zntzmm.mb(Dm^*m(D&*izM^rm^(D 
vfrrztm^izm^T z^jzmztz&mir zm^mm^is^mk.. ^mmm 
m^m^^^x^m^nrz^pm^t^pm.mi^miz^xm>m^Hrz^^^ 
^pmztzitm^, m*>Rv^jzm}*Mitivtz*^<D&^<Disfrtzx&z>h 
vx^pmmm&mtemmiztmirz&mfflw&mb.*ffixz>o 
coiaftD*^ hiiii; x^mm&mzis^x&ftztitzX^frzmfez 

m d (Dm^x^oz^iztt^xft^® vfrtz£ft^izm%-?2> : gp%imii%£.m 
b s & % m m szm^&L fc 43 ^ x s n tz & % n mm t m m un&m »= & ^ x m 
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tf* £ Jitts mm^m h , st^^t 43 v> x mm $tifzmmfrz>x^ittti& 

ntc^frb^p*mmi?z^jzmm^&.ii. jt^mwi^mizjs^xtoihz tif^x 
^frt> mfc z ti % rn.rn.rn. t> <o m^x^ & mmm^ izm-3^x b s 

b v |:*v>t $ ft fe J* t a * v> t IK 

b fc t- & a £ b x w ^ b m m m m £ m m iz §3 tt -r % „ 

* #$gJBK:>*> a *^f&M;&i£«. tt9#tfttt«itxs t c mm*. 

■/« i3 43 wt mm ztxtc mm ^ e> ^ £ *a tb -r s ^eus . JifB©^^Hif# 

gJ:, 43 t ttl iti £ ft fc "fc^ £ £ ft 3 «l ifeil D <z> 

b „ m % sa & «j tts b £ ^c^© ©.b £ x& z tvxmm t mm 
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zcD&otex^mmxmz&nte^ x^mM^mz^xmih^ntzX^t^ 
mfeztizmgim t> (Dm^x^^mmm^^-y^izm^^xn^^tx, n^-z 

mm^^^xmrn^titzm^^x^^mm-r^x^mmmmt, mmo^&WL 
m t % m^mm t . m^mm iz & x m.m z n tz ^ & ^ & & stt 3 ^ ^isi^ 

izmm?z^pmziL*£!£T zft^mmmmwmt. ^mm^^mmizx^ 
x^^nrz^^^h^m^mmiz^^xmm^titz^p(D^^m^ii% 
tt8(U mb fc^^&B*n&LtzX^<D&%<D^frtzx$>z> t ^xmrntm 

J$ £ t~flt je£ 0 "C -5 o 



WO 02/091356 



PCT/JP02/04378 



8 

' ia..8'-.tt*»«i©-«lJ56«i: l/t*tn#y h£B<z>*r&ipa§J3Bttffl&&&i& 

•>*7'*j«&^"r«jEKBi7f.ft*o' 

19-1 1 >Tia**--n *y h^i©g|l7D^7 A©5 ^ 

, m.l 6 fiJ&flli: UTvf AJB'fflnslty M£g©iiu73 ^?>^fe^ia 

0 lfc7:a:*5BW©— \sXm? Xmmn #y h mW<D'&fi b fttzftWL 
II 8t±*^Wo-^j5g^|i: Lt^tAf^D^-y KiloSftgifi!itf;i/ 

01 9tt*#6B^©-a^^h ■itstARfip^f hmw<Dmm*/XT2xffii£ 
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njfettff'ft-c t sua*. 4 &&fi(DMw&?7om*w*mft%m.Bix% z>^> 
d\ -»j»a©<w» £ ct o t a m t f * i&f£ * £tm -e s * <> 

■tJ-^&<(S^TV^^o Ji^gBh bttt> /M®.CCD (Charge-Coupled Device) * 
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(D&^<DLfrtz (■»**) x$>zt. isx^psmmmmmizmmztam? z z t& 
5D#y h !&mx& z> o 
hit. xmrno-ffitfimii it^tn*^ h#«£ovvr. ia®*#^bTi» 

©vvto«>S^y MD*yhf$5, 1 f£ N flg^Sfpa.— y h 2©h0 

^&^l3jaig|5^-^ h 3 A, 3B. 3C N 3DA^^^tl. I^-S'>2© 
mUftttlzm®^-? h 4 #MS^£ft, ^^KKM^-* r 5 £ *XT«f 

Bl^gpj. - y h 2 13 & N 02t:^t<};^t: N C P U (Central Processing Unit) 
1 0 s D R A M (Dynamic Random Access Memory) 1 l x 77^yaROM (Read 

Only Memory) 1 2> P C (Personal Computer) * — K-f>^ — 7 m-f ^HlgSl 
3S^(t-^«lSlsII^ 1 4 #F«3gB^X 1 5 £^ LTffiS^g^;* ft3 C i; lc J; t)Jf$ 

.ffiZtitzzi > ;> d— ;i/gp 16^ ^©n^y h^g l ©i&7j$t£: Uto^vf y 
1 7 £#ifciift.£ft-0;>£o JP^gpzL- ? h 2 tdfcJu a#y>^g 1 ©lsl£ 

^i&£©2jo&j££&m^3fc&©^^>-»?- 1 8Rvimmm-b>y- 1 9*sjr^ 

^gp^L-.y h4£li, ^ g&©4£?$J£itl§i-r £ fc#>© C C D (Charge Coupled 
Device) ft* ^ 2 0 <£ffl^£> *> © ^MX Z> j ^BP < j i: v> o fc^Sfl^^® 
jSfrtttzJ; t>gttfc£E;fr £&&?-*&#>©* y 2 1 i:^ ii^Ctegtl. 

^(**T*;©li§.SS*«S^t-^fc46©ISSI-fe>1t2 2 &*^-T 5 tf>©^ 

2 3 iiv H ^ ai^Jt 4fcft©^ 2 4 £ N ntfy K&B 1 

.©.;l\Bj. tzfiitSLED (Light Emitting Diode) (-Btoi-gr) ^^Bf^<a®t3 

% fcm-fo%m from nx t#x% 

#ggig|5j2.- y > 3 A~ 3 D ©HSi5g|S3v #B9lgB^y h 3A-3Di:I^ 
h 2 m&^-- s?> 4 hflS<*gBJ.-'> r 2t0l^gP^v KI 

gp-L^y h 5.tKI 5 A i;©ig*g SB S*gl&^©T^^i^-^ 2 5 i 
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-2 5 n SV*f>i/3^-^ 26,-2 6 n #^ft^ftIB§§:£ tlX ^ 3 „ r * ^ 
aX-^ 2 5,-2 5 n fis #J;tfis V-X^-* %mm,*l UttltU5 t If — 
^-^CDSSI&Ki t> N h 3 A- 3 D VmWZtlX g^CDg^. dU> 

2 2 S 7^23, ;*t? — *-2 4#tf&tf 5r 3 p< 2 6,-26 n ^O^&M 

-tr >-y-aei>*tc LEDs^T^ai-^ 25,-25 n ta, ^n-eixfctjfc-r 

72 7 ,-2 7 n <&^ Ut=J > h D — ;i/gp 1 6 ©{1^-SQ.JSHI8& 1 4 tJgi^Sns C 

cd*/7 2ow^5't'j i 7 1*. zti?nm^mm\E\m 1 4-.tiesf«is*'n 

..AMI lrt©f^telt:i»*ttt«. *fe«^^SHl^ 1 4 (is cft£i:4>K 
d<o<fc-5 titDR am i i ict&ift^nfe^-b y-y-^— *s BJ^^-^s ^ 
cpu i otis kseb i (Dmm&&xtstitcwmmiz&^x, ? ^ v > 

aROMl 2 izfemZtirzfflfflyatr^ ASI^[HLTv DRAM 1 1 izt&^t- 
5o Xtis CPU 1 Otis 13 1 izmm U^WflMi*:gp^.— y h 2©P C# — 

3ft&iH»rpV9 a&p c'A-N ai^ ^iniis i 3 ^^-ut^^dib 

-CD RAM 1 1 £t&*rt-f£o 

cpu i otis ±m<D£oizm^mm\B\&i 4J:ddrami i izmvtfeWiZ 

MKs CPU 1 Otis Z\<DWm&m£DR AM 1 1 twfe& L fcftJI&ir D^ A 
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£KS-3< ftM*&7£-?Zo CPUlOlt ii^itl^J^t 7**- 

2 5 !~ 2 5 nCD^^&^Sil-r-ST'^^a. fcfgHj-racilKcfc oT. 

frbfctK y> 3 3 D £J§gI& b"C^^^-y:fc «9 t5. C 

PU 1 0l± y ASCj6tt«)»T-^ ££j$Us ft -^SH 31 UBS 1 4 S^lt^b; 
2 4 K#t*&-r3„ CPUl Ott, ±3t©L ED©^*T • ii*T*l§^-r 

CPU 1 OHu ±i£©<fc? izufty h * & Wtfi)lzfflmT ZlZfrlz, 

^ffl # h (D m mjkvm s *» h- k # d x g «j p nm -r * . ■ 

D-;vgp 1 6-£ N BfMf|3imeiM 0 0 ^(lix.-CVN-Soiii^^^gP 1 o oit 
@3f:^ti9i;, *tSi-Mg&l 1 0 i:> MMffil 2 o i:. 1.3 
0 fc. Si^MS^C^^i^gB 1 4 0 $g^tft*S£J5£g& 1 5 0 t*tfCV>5o ^ 

ffis^^e.x^bfc^^ic^-r^,jE&^s^j5g-r^o M^ms^pi 1 o't±; *tisgi 
x«x >j&5<l «§:*8¥#k *fgffl7 w-A^ftc^gi-rs. ^fg!$£B 1 2 

0 fctv llttftCfiv 121, ff^rJI/ 1 2 2 v; IgiT;i/ 1 2 

©j*m^0a^NfP^F^px*^toti-5o mint, nznfc^jzm^vx.*!),*, m#. 
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»i\ mz^Mftffi (LPCK m&7-V^g.m (FFT). A> k;i*7^* 

(bpf) m&m^btiz* 

^yzmmzi 1 2 cm, ^#^5^1/ 1 2 2 tmm^^)i 123 t&flH>Tx 
##rgpi 2 4x^^nrzmm.mmniz^^r^mm^i^^^t^ 0 mm^& 

tltli, Itiv;U3 7^T^ (Hidden Markov Model : WT> HMMh 

ffW^e^His ^38 (PLU), ^gSs 7i/-X^ *3§k *n*tUDJ|Mft 

xTftn m<Dmm#mmxz z> 0 ^min±, mmom^mmzm-rbox&t). 

^WftJ&V^mmm&X&ZoXWMmxit.^mb'PLlJ (Phonone-1 ike unit) 
fcSES'Jb&^T-fffibtt^o JBftS-JlfettPtt* 'ttJfc (P LU) ©&**•&£> 
-fr "(P.L-UBI) i: UT^f^ltS £ § 3„ 

p(Dftmmmmt<Dmnm*x?7t vxmn-rzzh&x-gZo 

*> fmmi %Mf$.-tz>tzit><Dmmt u-t. mm^^n 1 2 3 £*i&-BK)8i&* 1 

2 1 '^j&e-ttffl&s 1 2 1 ^^^^i:^s##ig*^ 

# l§ t m m £ © S ffi © L iP fc © £EM £ ^ U fc *> © Tf & £ „ 
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So 

ztz. *wmwT*te. rmfriK&j hit, m^. mmm<Dmfrnitm?>^tzT> *> 
&tn5i\tti*t}±<Dmh u-tfflVK rft^tD^frtzj htt. commas 

P 0 (-ff^)jFl (v%t»)j- • - F2 4 (Kb«a> 5 <fc A> ) j i:v^#fgi:. m 

tv* -5 m^cD^tt^ntcBibT. ^m^^^ 1 2 2 £# 

£CD^fgI&fflS£« 1 2 1 fcfgtf^V 1 2 3 i:4ffll>THMM^ifflt4C 

^ n £ <DMM8ZW xmn-X&.Z o^cD4>t-gsfe)iav>^37^W-r 

3 #jg??^J £ ft 3 :£ £ ^^^i^^m £ b T m * f -5 o 

mm&j-kx^ 7t(4v aiti. n«©#i§^©^^m^> x&mmm 
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ffi#£s£3Pi 3oit i o'#£j«ufcjfcs^*->&g;is<z>ttf£ 

**wft*^t-^— i 4 l iz&^^xmwrzo — > 5* 

g'JSP 1 4 Ofcfc* CCDA^72 0*>e»©A^Hi^i:^:^^t* — >5 r -*^-* 1 

i§-£, i:^d^««44^U> PLU?0f rk i t a shin 

agawaj fc^ai8f©b*»fc (i^Tj) 

^fcRttoaiaajEufc^-^Tf*'*. rm%js r&mj. rm®j <D 
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mmm&m 1 2 1 t&mnzmm-rzo 

« 6^5.5 3 66) &mmfrm&7 L -7fr 1 5 nzit^n^coumtitrnm 
mm$x d ^ ^ a ffl £ tix § s?§*§ & «Efl§ -r 3 c h t> x £ % . 

fctt. ^{blcli-r^^gij^ti. r - • •.43-5.1 r. . • A^j t££ T- • • 

43— j r • • -^-j f^t»j-c*5o z.<omm\zii^x. m?L&, ft 

fcJu r^-^-j lc:^g|£ft£>o ^^©MS'Jiitt. 0d?lfclU r&Jiinj 
aft^ (SJll)j i: r < *> (p)j fc<p|g^fr-& r< 

% j &.* ^ t rnj tn mm x- m tz . m t> m l ib^ k si -r * Mi'j £ 

$> £ o vfiJ^. "take" iz r^-P j SJfc*<R* * fc* " a" _ fc» 

It rx.-rj. tiA?i^{g££tt#U "ke" ic^f L-r, #k r *J i: ^ r> mfrfc 
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CCDtJfrlC, >*fifttt* CCDSfttf* £KJ|i§g^^Hr- 

h- ^wn 3- -s <t o 't b r i) cfc ^ o 

^f^S2t:ti^tv o^n^Illi, a-iftcWLt, g^Ufcv^#gg 
cDa§B£n#y h^g 1©CCD*^72 0 cd m KH&*s"r 3 gCDfi^&tf/XH: 
« ^ J3 iJD X. T ^ - +f # ^ ti b ^ # §g CD M H 15 £ % n t Z> n CD *t m £ T „ 

SdJII_k r §fc b&#fc>_K r + ^t^^jvrki tashinagawaj ^cd 
T.rv 7S 3 Cfc^T* h^m 1 lis ^C^ig^cD^t: & & 

nti^^ -r&t>*>. ^^cD^cD^-^tt, ^-^^w;: x z>m 

ttb46^ v ^C^^^CD^CD^-^^OV^TiteB^-rSo X^&7F<Dfr<Dm&, 

v7S4iz#\,^x, u-fty hmmi iz&tt zmwLmmx^mm® 1 4 ote. cc 
D*>^ 2 0 \z#\*xm&$titzmmz¥<D& 5 tjL$L^&}ifi^$.tix^z>fr%x. 

•^-nZ — yr — Z ^^?, 14 1 Cldutx ^C^iSiSiK 0 C R : Optical Charactor 
Recognition) IMI^IMU 0 ti, fg§$lfe£l|lcD#l*i 

# VNli-£. ^StcD^&a-ro tfUfcfs r^tp a p/llj o-X^lz. 

cDbA^fe mfris) ££$-f£o smfc^fiSf -segicDMfci:, ^ie-r^« $g^£ 

M«l31IS:«fco-Cx ^^^JlC^b-C^^CDb^^: (^^7?) *s##^nSo 
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. Xry7S eiz&^x. D#^|i i lis ±mco £ o \z&&L£titz$:¥mz 

zmm-t^z & »f tiitSo $g^©b*>£ m^ys) ottom 

^.^^^^ rvH>x.j m<Dm&%%: litems, "Tftfct> IEbvvfiig»3&#aq£ 

mm h Xsxm'&mnwiz&m? % * mmmm*&m*zf&. m4iz7jkTmm$'> 

£i# e> ft -a ..w-48 *w,m&}iz@im -t z> -z, k. * -o r p l uai«<z> afraid £ 

3 ^3^Hvrm^bfe^~1f ^^©^^^*^^^>^•r ; 5c:i:^r < fco-c^ ±x£© 
£5 e£iii$n^ii*Mo>ti».6 l o©^<gs;Rt^^©uA>fc imfr-ft) 
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&&*$Lmt% 0 ft^£f8,mmiz±^x. x^n\zn\,xm^(o\,i^tz 
xm.m.(DmfrJ5ij i BjmtiiM&izi£^ ±x(Dft^^*~>vmm$n2>o 

MS^lgflSfl 1 4 O C^^t, r^tffijll j i: ritgijiij © 2M t> fcigfi£ tifc h 
f^o ^P«$S^fi£gp 1 5 Oti, r^tsjllj £ rjtujiij [:i^SS^4.t§o 

* t> % , p l u n z ti z o a © m&v>m mm mm mmm m m & m s iz ^ -r <, 

i i -&:m**jEP&tt&ii* mmmmmumm&niz&mztix^z 
mm<D*frb^-v<D&m£^wwzmbm^mm*mvm?z£x&z>o tziz 
^r-yrsi i ommx'te. mmt/>ft)i'Wm-x&-2xt). PLum&m 

0 8x-it casts *i;rv\* 3 mm ( 2 o© rit^jiij temmmtfrKT) 

x&Za mzkt lxs mmisyxfrfp Lumtcomz i o^^-r^ci^^T- 
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m mm m m m m & m <d * a> e> m m > > * -jv t. p l u n t © m # *s 3 ? n fc . 

&L±7j%l,fcmmiz£. ^X, D3j?y 2 113 13 1§ £ 

^J5E t HI b TT . ^ 9 ffl -C t3 SfcBJ ^- § „ 

jf, xf>v7S2 1 k^vvc* Bi^^s^c^^i^gp i 4 o (a^tii^n 

tz x u ft <djc * & A/ t?v * » » * - % f 'vrs2 3Ci5i>t> * 
<bmfrfa&*&nv, mizm^wfrfcimfrjs) *£.f&-rz (xr^rs 24). 

* fcs ^gg^JRtt^ — zrji> 1 5 1 13 J£gg©jR##§Bx£ $ nx ^ z> m&iz. m& 

X*^j^¥M^JR1*# — ^ 15 1 &£'&JiTV>tt-l^«'&\ ^T'V7S 2 5 

*®.mMfr'&t> ^C^iJ £ IrI (D&mi&X § & %>15&X 

A^J^C^^J^ r^tSiili?Mj T*fe^^-6rs d ni^gg^^MI*^ 
-^;H 5 1 tc#$tiTV%«c < Tfc rttSJUj. i: r f?B>ij iiifi^^nx^tnt. 
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ztit>(DMfr'&t>i£frt> rftSiiliRwu tmm-CZ ZZtfrb, i&gktisX r§ 
b. &m Ltz$:¥m\zj:^mfrT-7)v 1 5 2 *p £^{£££i&f#-r££&-e;fc 

€ (Omm IZ *f b T * =1 7 * 3tJ¥ b V* * © ^ ■. C ft K «fc tK 

A * £ 'ft fc * ^ 81 13 H <R & £ # # T? & 3 o f# £ n fcm * <g * * b 

^Tf7S2 2,Xf'y7S2 4, ;* 5=- 5/ 7S 2 6 ©^ft^ft©Xli£g££:a) 
* 1 2 l-Kl#S*«faeSbfc-«t*"e»4x I^rJH2 3 C&ft£ : tt$f4CBH. 

1 icigan^bfe^b-cfc. ■■eftjew-cii r^bSJUj CHt5Xa-?» ^bSlilj 

bgbfc t> it, mfg^^i/S^bifiirc 

t' t -So ■ 

afe^7 ; ;i/t3{i<5fe^m>^ffeo#i§i:©*^«s^*i3MbT45< » mm&mm 

■14; <;fc*nig>i:^ft U i©«»S»Si:fb©#B4:©a*flt*H:x" <*»S 
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> h m © m m t © mmm& tt-# 1 % « 

si*n ife^ot^iu ^n^ns<fl6S>s <H£>ttft£ l^d, 

fet)t5.' ■ 

* x t *b t © laafc-f * . *b,h © semfii * * * #> * * « > [mm 
^c^&^bb©**** 

= fi v .^^^^f ;v £ ffl ^ fc # # <fc D- «1S0* X37 i:*^ *SIR W tc K: K« $ • 

-t^tis. 3©j®^. ^x.«x ? * ^ zm&te, <m 

■"-IKS fE»*Httf.-/M 5 1 © r#ggj if ^cD^itit^Hi}: 
!brt«-Jl:f*;£ i: n.Jt o t\. jk£B«©*ll* IS £ ft- J:** §5. 
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#}izftMX£ 2> n;iW FflTS^. 1 tc&tt SftJ^rn ^ A© 

^ 1 0 Kl&^Ts * • K3r-f l"f 3 0 H\ ^ A©^T 

3 1 nTVA 6 „ ^t^W* • F^-f/tfciu CCD*'/7 2 

o (1^2) ^^^^^©®scd=i>^^ — ^■r-fflv>e»tii)>'N" k^^t^im^t 
\) iLfr & & t* x mm & n o o 

OOlTtlCttlU ^^«±i©#l-fe>1f^77fax^ 2 5 l 

7 ^x7gt4sn-ff;i/ • d# «y h 3 3 3 V 

f!t5V7 he;x7ji¥-c*-5f^W7, • h-7/f^-?^-i?t 3 5i:, uttv 

vmmi <Dffim%mmTz>v7 7 mxttiz > k - b s 6 h& 

ZMf&ZtiX^Zo 

* • .5>* 3 9 fr^mmZtiX^Zo *7^i^h-?l-^t3 8 (is d 

#7=- 4 v $ ' "!*■■— ' x. Z b 3 2 N 3. F ;i/ • «!? 7 • l^f ^ 4 0. Sl?7 

5V7 h^i7pt*t)s -9-— bT^ • V* — 3 9 fcfc v ^^'J h* 2 8 (0 

mm&iz&-3^x bo&mzmm-rzvy b*> ^7mx$>%o 

* h*;b • "7x7 • 1/^^4 01*, P*r-f'^ • "tf — - V b 32 CD 

±-ti«tc<ag Ln m&mm j $>^pwmm<Dz<Du*y bmm 1 ©s*i&&$&Bi£ 

HitSV7 h 3L7m& bffil&Z iiX^ % o £fc> 7 7V tr— 3 > - b-ft 

4 1 5 b~)V • V*7 ■■• U>f -\»4 0©_h(ftjftCligUx hVl/ • «7i7 ••' 
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m, wzn&mm. ^fgmmm, mmmtam. gmtkftm. * y3--t >vm, m 

6 7 ^£U7J^ 6 9 £^*>l?ffi&£*l-tV3o 

Z> b 3 2 <DJ*—&-*rJV~ o # >y > 3 3l:<fct3DRAMl 1 (H -2 ) ' *» £ 

*m$n.*«-fe ■■>■»*- 7 s — **?m&.=r— ^stft^r- *©? *>©tt/fo-r 3 5 s -* 

*y h3 3 fct. m^©?l«^^i{3«fco-c. ^^©^S^wti^^^-r'sgp^i: b 

;v5 o~ 5 8 *> # *• & ti a mmmm^m^ xj? %tsv^ijm^jjmz>\*^ 
■a vh'h ^ffl^A- ©li^s^iii £ w- & mm 8g§&*£in & 77u 

77U >r— ^ a> • U^ff 4 If*. 0 1 2 KItjs-T £ -5 frlfr/e?? ^7 iT5 
V 7 CK 'fTtttBS**.^^— >W7 K ^g^E^^-;i/7 2 S ^ti^E^;w7 3M 
^bE^tI/ 7 4 © 5 oo^^a-^iP^ t^^fttV^. • • 

ftm^JV? -< 7 0 £« N 0 13 «fc "5 13, r/t * ^ j&M&'Ptt < 

za^tzM'&jj mm mm* zijmm®*®mi- zm&jjmm&mm •? a. 
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%.tifffl&m7®^tzhi%miz. '&mzfotx'&7&<D&o\zm , m : z : 7 : )\'7 ziz&wts 
nx^z>Mfo-f zmrnvsi^ ^-^m^. ^m^^^7 4 iz&ftznx^zttm 

X. Ml 4 fc^TJ: -5«C 1 OCD^ — K NOD E 0 ~ N O D E n £> ffe© £ 

— K N 0 D E o~N 0 D E n tC^i^ "T -5 =& ^ — H NODE,- NODE,' 

\zm*:mm-? z>t— ? ar c c nl f3^L-t^n^nt§^^nfeM^«i^ 

D E o^NODE n t^ ft* ttWJSfc $ttx:tlU-KNODE 0 ~NODE n 

sell 5izm-?&ot£ytmm&m8 o*m^x^z>o 
z\<Dwmm&m;8 o-c-ti. - k n o d e 0 ~n o d e j^^ti^^tt 

ttzttfo-rzwizmmztix^Zo 

vtztfivx, m 1 5<DVtmm&mi8 ox-mztizs — fnode 100 t-{±. r# 
-»*&m (b a ll)j h^ ommi&m& J 3-?L ^nr^m^iz, m&ie&m&mt.£ 

<M3#;t £ft3*©#— ;kd r^^^f (s I z E)j ft no tf>e> lOOOj <D&mx& 
5£ rmmialtlkm (OB S T AC LE)j fc^'-SKtt^^A^JxfcW 

^^^^JK^iii:%{c#^f>ns^©i^S^*-t-cD rj^at ( D I STAN 

e e)j # ro iooj ©ggBT*&£c h^ffe©^— K^i^tsfcfeo^j: 

'^fe, :0^FNODE loo flt ^H£!^^tDX^A s ^V>®-&^*;VAT*. 
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riV (Joy) j. (Surprise) j ^ U < it rfl* (Sadness) j Oflti*®^ 

r50^e> lOOj ii £ tlii<Z)y — KtlftSiii:* 5 

y - K j ©?yi:^®y - K NO D E 0 ~N O D E n iP ?>l^f ^ 5 ^ - ^^JIB 
i: iifcfcix rx^^^y h£_K r^— r^-^cDigfflj cd*t 
tcfBifi^ti^i^-CCDlfe^Asttaofci: ^ - KNOD E 0 ~ 

^tl^tilBxE^tis ^©y— KNODEo-NODE^Cl^tSIStai^t^t 
*tI&# rmos— F^com&mmj, co^ic^tta raj^rfTtiij ©fricgBidi £ fix 

Uttfo-Cvll 5©>K«^^^8 0tg?n*/- KNODE 100 t*ii. 
r#— iv*&m (ball)j u >v(D rsiZE (*££)j ifi ro 

lOOOj ©^HT-^v5^v^9^i^iSgmA s ^^e>nfc^-&^3tt N .^30 ©Si 
r 7 — KNO D E , 2 o (node 120) j £»f£T?.S. -£<D£g r A CT I ON 1 j 

cd^t ttisfr £ n ?> c t ii & s o 
« ! fftt*E5 s ;i/tt; ^n^ncoj; 9^11^8 o t b-r§3x££ftfc y — h* 

NODE,- NODE^i-D^^S J: 5^: UT*Jift£.ilT »K A:*J-feV> 

> y * ^3 wt— * ^ ^^l-ju 5 9 ^ to BtttM**^* e> nfc ii^^tc *t/&-r 

3 J* NOD E o ~ N O D E n CD m £ %l « L t fit ^ (ft Iz & CD m £ & 
0 l 2 ic^pt&^&^^i— ;u 7 l .tts 7*7 y 7 0 CD=&*t 

T\ £Jx£fTl&3V> F£V>5„) £ ^ $ • "V4 0 © Hi 2f -fe ^ > ^ 

^ ^ ^ ^ > /5 — * ^ ^ i — jv 6 8 fcfcl T Z> o *5 s C CD H CD Jfc ^ 13 *5 ^ -C (i s 
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fT®I«]ix. : &^a-;i/ 7 1 its IrmttT'iklzftjj-te^^T^ ? 

s & -5 nm^r*^* 7=5 y 7 o i3 43^^M/iSi-§ff ift^ ^^©^t^-r^^ 

te.fi. ili^fJl/V a it r^yc (Joy)j, r|g (Sadness) js r'Jg D (Anger) _k 
(Surprise) j. r^*g (Disgust)j J&V rjSti (Fear)j ©^tf6oot»i!) 

9'.*— : **-e it + i ] sfiau zti*m&<D*<DmM(DJi7 *-*mE ct] 

7 3liv LT^:*r©mift©yt^^-^1i^Mif-rSo 
£:[f+i]«=E[r]+texA£:[f] -(l) 
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tf^tii0M7^-^i©^iiAE [t] iz¥<Dm&.<D&m& ^ &> 

-5 fjiZ. hX~%> -So tH?7-fe ^ * >/t— # ^E^ 5 a.— ;i/ 6 8 *»e>©M 

*nf£v_LM Ufc^S^ J? a. — )V 7 2 lz<b KtS £ tiX& t) 2 (i. 

© it *n iz m s \ > t ft m * 7= ) u © *r -r % m & st ^ & m -r * « 

mtfittflaZtltzft®) IZ £ Dft.$.ft5*'©Tf*iot % «tw 0 

4:16^ .5 s ;!/ 7 4«u rjii^gfe (exercise) j. r^tgg): (affection) j v 
WL (appetite)j (curiosity)j ©S WC&aZI Ufc 4 o©®c3<Ic-d^ 

^.^^3.-;i/7 i frb<Dmtomiz&^\\xmftomzmm-rz>o 

,<d cs^s.iyt m^omn ^ k «t t> n m 2 tt z * © t © * © © g.mm 

iKftki h u^fSilt (2 ) 5££jiH>-c&©Jg **.<DftfRe»"? 
X-*/© I [k + 1 ] C<D*»lg|R*3Bffi©.*©»[*©yt,-5.^..--^<t 
I [k] ^mifg|^5cta{cbT^©^^©>'^^-^0^Mirt-^o .^fcs * 
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l[k+l] = l[k]+kixAl[k] —(2) 

«#&'<ft;£©^^-*li©^I&;gA I [k] ££©^ft©»«£#;t*;tpfci:^ 
*IT:}3 t) N ^Jx.{idi^-bx'>7 L 'f^^=J Wt — *^E^o.— )V 6 8 £ © 
ilfcPfcJu r^tij ©^^pt-^tfcD^iljgA I [k] £ 

— 5. FJV • i7 • l/'f "V4 0©£b^-fev>^^ >;t— ^^^j.— 

;i/6 8{±. 0 11 tejjtfJiS ±M©,):9{CLt77'J^-i/3 > • lx-T^4 
1 ©ffftiatt^^i-;!/ 7 1 £>n* rfi&jij, rg^. jN rnj| < j xti r k 

^ 9r*>^ (#— ;i/«3&Wfikfc?«)j fc^ofcttfe.fcj&fxl&ri v> h'^ttl^m 6 9 

mmnm^^> Kfcat-tH^-c* ^(Dnm&-f ztztbizMm-? ? ^ * 2 
5 ,~2 5 n (0 2) c -5-* xm^m^, xtr— * 24 (S2) *»€>aa 

^tSfo^^r-^SVXIi r.gj ©l E Dlz-ZpLzn&mr — * ££j&bs c: 
ft h (D'r — f SDff >f y ^ • y--rt\ - h 3 2 ©;s — -^-wi, • 'osJSy 

h 3 3SV{t^-5!lSl51S& 1 4 (12 2) ftffi&tfbT-ttj£-r : *7'?-^:c.--* 2 5 
t ~2 5 n Xfi* K— 1> 2 4X{iLEDt3jii^tB-r^„ 

H0<t?cito*y Kinii, umyw? AKS^wtv §s (was) 

SV^i (*«) ©#&-£> ^ffl#^^©^^2iVi&^^^^^bfee#fitj^fT 
12 7 £ ^ b ifc^igi&^a £ ^tf £ § £ i: * s X* £ -5 o 
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mwLisj&mvmmfa m?u£. m^—y. 7n*t:— {&m&m ■< 
mm,*- %¥mmxi&(Di?,m&& (mz.it, cd-rom, mo. cd-r. 
dvd) mifi^7Lt>n2>» mmmmzte, *mi£*^v (vVfe^a^^E u*'— k 

i^-*^£tf-b-tff£2*u «^liimi:<totD*^ 1 

/j^s <b £ ti ibi« © h 5 ^ m * * s « x -r n mmmtb ^ r 
£ tr .c- ta* -e # * , 

-cmwtZo Ei esvBi 7 ta, AgiiD*^ >$se 2 0 0 zmijj&v&yi 

0 1 6.tSti'5 l-x A^In jjt'y hSI 2 0 0«u m^&M *ft o & 
2 SOTK20 1 R , 2 0 1 L i* . ffc#S& 2 0 2 i: v - £«©±K2 0 3 
R , : 2 10 3 L £ v m& 2 0 4 &T-«tfft£ ft-So 

JE*#^©"FK.2 0 1 R, 2 0 1 L {±s *flg£& 2 0 5 R, 2 0 5 Lt, 
JIKfie 2 0 6 R , 2 0. 6 L i: . MSP 2 0 7 R , 2 0 7 L i: . St 2 0 8 R , 
2 0 8 Lfev S'¥ 2 0 9 R , 2 0 9 L t JJSilgS 21 O R , 2 

10 L 13 <fc o t <fc#gff 2 0 2 © B& * T "t a^$ ntlv§ 0 v 2E £ 
^&^©±JK 2 0 3 R , 2 0 3 Lfcfc. ±Hfc 2 1 1 R , 2 1 1 L t , MMB 2 
12 R , 2 1 2 L i: N mm 2 1 3 R , 2 13 L £ t^^^tlv 2 1 
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4 R , 2 1 4 LCt oT<fcii#gB 2 0 2 ±Jj <D&£j £ tiX <,> 

* .. * &\ o 4ii, mmm 2551a oT##gi5 2 0 2 (Dv&m±$m 

BlgP2 0 4 *^^t-^-irMgn3-ffi3 0 2 MKia^'y ^«b3 0 3 fl 
gjSn — ;i/«|3 0 4 4n,.>5 3 @ SJg£# V% 3 «, 

M©wg5(±. 3 o 8 mmffiti^)i<m3 o 9 ±m 

3-H&3 1 0 Mmmvy?-®i3 1 1 1> iu«i3-i 3 1 2 ^mings^ 

^-W|3 1 3 £s ^«g|@5o— ;Hfc.3 14t, ^SP 3 1 5 £T-#i/£;**x£o ^SB3 
^gi5 3 1 5©IMmAF^ntf * hmW2 0 OCD^^J^l-^^fT^J^ltw^^-?,^ 

tM$gB«. ^K-^i3 0 5 J:, #:$tn-;i/^3 0 6 '##3— Mr 
3 G 7tV>-5 3iE664tt5. 

*fc> TJK<&^^-r^#^©pgp{i. us ^gs 3 -us 3 l 6 flspgsbr^^tt 
3i7 flsiigjsD-;i,tt3 i 8 mmmw 5^fft3 i 9 i: „ &nmm V v 9- 

«3 2 0 i:, %.MmBu-»W3 2 1 J£gP3 2 2 iitIfiK$tl5 0 *t8*ffl« 
■4»-tH\ &mmvy?-m3 1 7 fcJSMiffn— ;t/«3 1 8<z>2fc^fcfc, AP^n*^ 
hiI2 0 0 ©jl£Mmg£^ig^£o A#<DJ£gB3 2 2 (i. fSB5K:l±^l8ffli • 

W±^m£^-n«. AP^o^.rhii2 0 0^lt:i:btli, -&ttT- 3 + 7 x 
...2 + 3 + 6x2 = 32 Ift g^^t^>:i:(:*5. fc/£b> x>^-r^ >^> 
>|q|^©A^^D^.y M£^2 0 0 #4&-r Lfc 3 2 g * ^icPS^nsmT'tt^ 

lil 1 5 ^ i: A 5 f § 5 3 i: li S T* * ^ . 

±x&U/ccfcdfcABag>ntf y h^B 2 0 0 3^ o# g E&jKtt. Hl^lzttT^^ 
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i 9 izit, afisd*7 200 (DMrni/XT 2xmf$.*m!&&)iz7jk\,x 

- y h 3 3 0, 340, 3 5 0 R/L, 3 6 0 R/Lt, - y 

b m&mmmttznmT z &&(DMmmm*ft o mm^- - y h 3 s o kx-m&z 

AfliD*-y|gi2 0 O^Ofi^tt, {jjiJ^Jir. y h 3 8 0 K £ o T JfcfcfSffJ 
icM^P^n-5o Mary h3 8 Oli, CPU (Central Processing Unit) 

* vm(D3im®m?>x-*> h(n^L^v^)f«^^ti^^M^i^3 s 1 

*ftoJ>*--7*JX ({smfcH^UftvO ^ if ^r^r A>7"2^iaiHiBS 3 8 2 tt 
^i&Sn^o ilOMia--n3 8O0fgl|3flt ^pg^;* *i&vn 0 0 19 
T-fi^gP^-y h 3 4 0 {C^^^ntVN^,^, ^gpa- y h 3 3 0 LT 

* <fcW 0 itfcv^A^Sn;JW bmm.2 0 O^CMia-^ r 3 8 0 Zm ffiVX, 

a was- p.* y hts2o o. <Dm& ii &mmE v < itmmx- &mi- z i?citt 
m»gi53-im 3 0 2. mMS5^y^-3 o 3, wm®a-)\,m3 0 4<D&*%mn 

sSg|JJ.-y h 3 3 OKI*. #SP<D#i5il£i§^-r Sfc&CDC CD (Charge 
Coupled Device) * 7 ttT Vn £ tia>, hu^ HffiB*: *«9tt£ T*©l£8t 

! .•*;fe* 1 »#8a2 j. K 3 4.0 Icttx f » 3 0 5 > -;i/fffi 3 0 6, 

vf£# 3 -W' 3' 0 7 <E> * £ T 3 (M* eyfi7^^ax-^A s , D - 
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; 1/ m 7 V * i 3i — * A 6 s & # 3 — $01 7 ^ ^ J- — * A 7 # IB IS £ ft T V> 3 » £ * 
#»aia=>y h 3 4 Ofcfcts :©AP^o*y h^I2 0 0 (DMmnW £l & 3 ^* 

So 

Jgggpo.- >y h 3 5 0 R/Ltt N '±»Jk— s» K3 5 1 R/Li:, JWM-©^- 
^^ 3 5 2 R/Lfc, buUS^--^ h 3 5 3 R / L fclffl^fb £ ft 3 #s WWgBtr 
^i3 0 8 s lKfD-^i3 0 9. ±J»3— «l 3 1 0 v JttlS«-^ * ^tt 3 1 
W3 1 2. ¥MPiS5^^^W3 1 3v'^mH«SD— ;KHl-3 1 4 ©&>!7' 
a^ii-r SMISgiS tf y^-fllT' — * A 8 , MUfS P -^i7 ? ^ a. x — * A 9 s 

±M3-«ST^^3.^-^ a , 0N Mngi5^^^^T^^-a-^-^ a , ;1% mmm 

gj5 D — ;i/f|ft 7 b =$■ a. i — # A ! 4 #IE1Hb £ ftT V\ £ 0 

$Lfz. pgp^-n«y h 3 6 0 R/Ltt % -*B«ai?i h 3 6 1R/Ltv JB?^.- 
yh 3 6 2 R/L t, J^^x «y h 3 6 3 R / L tz^#fb £ ft 3 #s JJSISg&S — 
13 1 6, l&mmw ^ffl 3 1 7. flSHgi5D -;vffi 3 1 8 s KBBMS-K y *-|*-3 1 

9\ smwastf ^^-W3 2 0 s ^ir§igi5n— ;n*3 2 i %&m? zmmm 

B-m7#*i-x--* A 16 s flSMtitr^^ifir ^^^^-^ a 17 s flSUgfin- 
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